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A. Statement of the Problem Studied

The instrumental technique, Photoacoustic Microscopy, now known

generically as Thermal Wave Imaging, was initiated in this laboratory under

ARO sponsorship. The overall objective of the research carried out under

Contract No. DAAG 29-82-K-0152 was to study the physics of thermal wave

scattering from subsurface defects in opaque solids. Another objective was

the development of various detection schemes, including both gas-cell and

optical probe beam detection and associated instrumentation development.

B. Suuary of the Most Important Results

During the course of this study, we have carried out a detailed

comparison between theory and experiment for gas-cell detection of thermal

wave scattering from closed, slanted cracks in opaque solids. This work was

the basis of a 1983 Ph.D. Dissertation by Lt. Col. Kenneth R. Grice, Dept. ; .

of Physics, U.S.M.A., West Point, and is detailed technically in the

publications cited in Sec. C. Excellent agreement was obtained between

theory and experiment. An important finding was the fact that vertical

cracks are in pri nci ple not observable with gas-cell detection, but are

easily detected by thermal wave scattering if optical probe beam

(mirage-effect) detection is employed. A detailed study of this detection

technique comprised the 1984 Ph.D. Dissertation of Lorretta J. Inglehart,

ESPCI, Paris. Again, excellent agreement was obtained between theory and

experiment, the details of which are given in the publications cited in Sec.

C. Two important findings of that work are: 1) Its extention to the direct

and local measurement of thermal diffusivity, and 2) Its applicability for

the characterization of opaque coatings.

This laboratory has maintained very useful interactions with Army

Scientists at several laboratories, and has participated actively in various

" .... .. .... ..................... ....
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national and International conferences during the Contract period.
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